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FUEL COMPOSITIONS 

This invention relates to the use of an additive for providing a low sulphur fuel oil 
with improved lubricity and other benefits and to fuel oil compositions containing 
the additives. 

US-A-4 409 000 describes additives for normally liquid fuels for providing 
carburettor and engine detergency. A combination of at least one hydroxy! amine 
of specified formula and at least one hydrocarbon soluble carboxylic disperse* » 
proposed for inhibiting the formation of sludge in the carburettor and engine. The 
sole exemplification relates to the use of such combinations of ingredient in 
gasoline. Apart from the statement that the compositions provide carburettor and 
engine detergency no other information is provided as to properties provided by 
these compositions. 

US-A-2 527 889 describes polyhydroxy alcohol esters as primary anti-corrosion 
additives in diesel engine fuel, and GB-A-1 ,505,302 describes ester combinations 
including, for example, glycerol monoesters and glycerol diesters as diesel fuel 
additives, for combinations being described as leading to advantages- including 
less wear of the fuel-injection equipment, piston rings and cylinder liners. 

GB-A-1 505 302 is, however, concerned with overcoming the operational 
disadvantages of corrosion and wear by acidic combustion products, residues in 
the combustion chamber and in the exhaust system. The document states that 
these disadvantages are due to incomplete combustion under certain operating 
conditions Typical diesel fuels available at the date of the document contained, 
for example, from 0.5 to 1 % by weight of sulphur, as elemental sulphur, based on 
the weight of the fuel. 

The sulphur content of diesel fuels has now been or will be lowered in a number 
of countries for environmental reasons, i.e. to reduce sulphur dioxide emiss.ons. 

- -Thus -heating-oiland dieselfu^ 

CEC at a maximum of 0.2% by weight, and, at a second stage, the maximum 
content in diesel fuel will be 0.05% by weight. Complete conversion to the 0.05 k 
maximum may be required during 1996. 

The process for preparing low sulphur cont nt fuels, in addition to reducing 
sulphur content, also reduces the content of other components of the fuel such as 
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where each of R?. R3. R< R 6. R* end R? is independent* h W « - *~ 
alM radical; R« is an alkenyl radical having one or more double bonds or an alkyl 
Sand containing trom 4 ,o 50 carbon atoms; is an alkylene radrca 
containing from 2 to 35, e.g. 2 to 6, carbon atoms; each of p. q and « ,s an integer 
TeLen 1 and 4; and each of a, b and c may be 0. providing that a. leas, one of 
a, b or c is an integer between 1 and 75. 

A second aspect of the invention is me use of a fuel oil compositor .as defined in 
me first aspect of the invention as the fuel in a compression (d.esel) 
Tnglne for controlling wear rate in the injection system of the eng.ne ,n operation 
of the engine. 

A third aspect of the invention is a method of operating a compressi orHgnili «_ 
W e el) engine comprising providing a fuel oil composition as defined ,n the first 

£3* i <™«*» r ,he ,uei in ,he en9ine thereby 10 ~~ ,n 

injection system of the engine. 

The examples of this specification will demonstrate the efficacy of the hydroxy 
Im!ne additives defined under the first aspect of .he invention ,n reduang wear 
i fuel oils having a sulphur content o, no, greater than 0.2% by wergh. are 
used. 

Whilst no. wishing to be bound by any theory, i, is believed that the additive in 
- Z of the compost in a.compresaJprH 9 ni^ . 
Tpable of forming over me range of operating conditions of the engine, at leas. 
otSmono- or multi-molecular layers of the additive on surfaces of the rnjec on 
^particularly the injector pump .ha. are in moving contact with one anomer, 
I mposition being such as to give rise, when compared with a compos bon 
XThe additive, to one or more of a reduction in wear, a reducbon ,n fncbon. 
TZore.se in eieor^l comae, resistance in any test where two or more 
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when a is 1 or indirectly via an oxyalkylene or potyoxyalkylene linking group 
len « or example. a s 2 or more. The hydroxy alkyl group and «he oxya^ne 
u^H of any nki g group may contain from 2 to 6 carbon atoms, option* 

iSSJ- llralky, r^s . By W ^"^rS-* 
containing 6 or less carbon atoms. Preferaoiy, p, q * 

1. 

The hydroxy alkyl group and the oxyalkylene units of any linking group may 
Ch e o^ 

nlo Preferably the number of oxyalkylene units does not exceed 10 The most 
^Ld — represented by a, b and c in the structural formula ,s 1 for each 
of a, b and when present, c. 

The radicals F*. R 3 . R*. R 5 . R 6 «■ R? are P referab ' y " methi "' 

d9 if oresent is preferably an alkylene radical containing 



atoms. 



o 



mav/ hp nreoared by reaction of amine, substituted with 
Su^ « amines - ^ amjne fanctionalSy , witn an 

Ii;^ Me. sue a" ahyll oxide or propylene oxide. Suitable ethoxyamines 
a^commercially available from Armak Company under the bade names 
•Ethomeen' and 'Ethanolomeen'. 

«f hvriroxv amine which is effective in significantly improving the 

Served using as * as 
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isoparaffins; and alkoxyalkanols. The carrier liquid must of course be selected 
having regard to its compatibility with the additive and with the fuel. 
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The additives of the invention may be used singly or as mixtures of more than one 
additive They may also be used in combination with one or more co-add.t.ves 
such as known in the art, for example the following: detergents, antioxidants (to 
avoid fuel degradation), corrosion inhibitors, dehazers, demulsifiers. metal 
deactivators, antifoaming agents, cetane improvers, cosolvents, package 
compatibilisers, and middle distillate cold flow improvers. 



15 EXAMPLES 



The following examples illustrate the invention. The following materials and 
procedures were used and the results are tabulated below. 



20 Additives 

A. An hydroxy amine of formula 

y CH 2 CH 2 OH 

C 18 H 37 N 

\ CH 2 CH 2 OH 

25 



Fuels 



30 



II: 



a middl e distillat e fuel oil having the following characterisf.es- 
. sulphur content (wt %) <0.01 
. viscosity at 20°C (cSt) 2.486 
. density at 15°C(Kg/dm3) 0.8136 

a standard kerosene fuel such as commercially available 



35 
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Example 2 

Additive A was added to fuel oil III at various concentrations and the antifoam 
performance was measured at 0°C. The test used was as follows: 

Each sample was agitated vigorously for a period and the time, in seconds, for the 
foam to collapse was then observed. The results of the untreated and treated 
fuels are compared in the table below. 





Additive A Concentration 
(ppm, weight/weight) 


Foam Collapse Time (sec) 
(Average of 2 readings) 


Fuel III 


0 


83.5 




5 


40 




50 


35 




500 


15.5 



10 

These results show a marked reduction in the tendency of the fuel to foam when 
Additive A is present. 
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A fuel oil composrtion according to claim 2 wherein the sulphur content is 
not greater than 0.01 % by weight. 



A fuel oil composition according to any one of the preceding claims wherein 
R1 of R8, if present, contains from 8 to 30 carbon atoms. 

A fuel oil composition according to any one of the preceding claims wherein 
a. b and c. if present, do not exceed 10. 

, a fuel oil composition according to any one of the preceding claims in which 
R2 to R 7 are either hydrogen or methyl. 

, A fuel oil composition according to any one of the preceding claims in which 
L cLn«ra«on of hydroxy amine is from 1 ppm,o2000 ppm by we^ht of 
the fuel oil. 

8. A fuel oil composition according to any of the preceding claims wherein the 
hydroxy amine is of the formula: 

y CH 2 CH 2 OH 

C 18 H 37 N 

\ CH 2 CH 2 OH 

9 The use of a fuel oil composition as claimed in any one of ^ Preceding 

els as the fue. in a compression-ignition engine for controH.ng wear rate 



in 



.he injection system of fhe engine in operation of the eng,ne. 



10 A method of operating a compression-ignition engine compns,ng provrdrng 
s full on composition according to any one of claims 1 to 8 as fhe fuel ,n 
^engine .hereby to con.ro, wear rafe in the injection system o, the 



engine. 
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